The effects of p-chloromercuribenzoic acid (PCMB), one of the inhibitors of transglutaminase (TGase), on the elasticity of suwari gel from Alaska pollack frozen surimi paste were investigated in order to clarify the role of TGase in the setting of the paste. The amount of monodansylcadaverine incorporated to muscular proteins in the paste became zero when more than 0.5% PCMB was added to the paste. The breaking force and breaking strain of the suwari gel decreased to about 65%, the amount of its expressible water increased slightly, and its viscosity decreased with the addition of 0.5% PCMB. Furthermore, in the sodium dodecylsulfate-polyacryl amide gel electrophoresis pattern for the paste, the strengthening of crosslinked myosin heavy chain band and concomitant weakening of the myosin heavy chain band during the setting were suppressed by the addition of PCMB. From the results, it is presumed that the setting still occurs even if TGase does not act at all, although the elasticity of the resulting gel is somewhat weak.
With the progress of setting of Alaska pollack surimi paste, a gradual strengthening of the crosslinked myosin heavy chain (CMHC) band and concomitant weakening of the myosin heavy chain (MHC) band were observed in the SDS-polyacrylamide gel electrophoresis (SDS-PAGE) pattern for the paste.1) This and the observation that transglutaminase (TGase) exists in the paste 2) suggests that the setting of the paste involves the formation of CMHC from MHC catalyzed by this enzyme.3) In the previous paper 4) however, we described a possibility that MHC was polymerized to CMHC during the setting through non-covalent bonds, such as hydrogen bonds or hydro phobic interactions. On the other hand, it is known that the catalysis of TGase is inhibited by an SH reagent, such as p-chloromercuribenzoic acid (PCMB). In this paper, we describe the effects of PCMB on the visco-elastic properties of suwari gel, and examine the properties to determine whether the paste still sets if TGase does not act at all.
Materials
and Methods respectively, but the pH changed to 6.5, 6.3, 6.1, and 6.0 after setting for 5 h. Each paste gradually lost its stickiness and turned to gel as setting progressed. Figure 1 shows the effects of PCMB on the breaking force, breaking strain, and expressible water of the gel. The breaking force and breaking strain rapidly increased up to 10 h of setting and gradually decreased thereafter for each gel. The breaking force and strain of the gel with PCMB added was about 65% of the values for the control gel without PCMB. The amount of expressible water of the gel decreased slightly up to about 5 h of setting then increased thereafter. The value was the highest in the gel with 1.0% PCMB added and lowest in the control gel. It is known that more CMHC forms when the gel sets quickly. In order to clarify the formation of CMHC when TGase does not act, protein subunits in paste with PCMB added were examined by electrophoresis. Figure 3 shows the SDS-PAGE patterns for the gels formed after various setting times. For each SDS-PAGE disk gel, the bands due to CMHC, MHC, 170 kDa protein, and actin (Ac) were observed. Figure 4 shows the relative amount of protein subunits calculated from the densitogram patterns for the suwari gels with and without 0.5% PCMB. Little difference was detected between the gels in the total area of the pattern, suggesting that almost all the subunits entered the disk gel in the SDS-PAGE. Since the amount of Ac did not vary much as the gel set both with and without PCMB, these results are not described in detail. CMHC increased and MHC decreased more in the gel without PCMB than in the gel with PCMB. The amount of 170 kDa protein gradually increased for both the gels. Figure 5 shows the SDS-PAGE patterns for the gels containing various amounts of PCMB after setting for 5 h. The CMHC band was strengthened by the setting in the gel without PCMB than with it. Figures Fig. 3 .
SDS-PAGE patterns of suwari gels with 0 .0% (A) and 0.5% (B) PCMB added.
a: su imi paste; b: suwari gel set at 30•Ž for 1 h; c: gel set for 2 h; d: gel set for 5 h; e: gel set for 10 h; f: gel set for 20 h; g: gel set for 30 h . A and B: same as in Fig. 3 First, the pH of the paste is reduced by the acidity of the PCMB added. In fact, the breaking force and the strain of the suwari gel fell to 85-90% by adjusting the pH to 6.1 with 0.1 N HCl.
Second, formation of the intermolecular SS bonds between muscular protein molecules is suppressed. The rigidity modulus of suwari gel from carp actomyosin (AM) has been found to decrease by 30-50% by the addition of PCMB and N-ethylmaleimide (NEM).7) This finding suggests that the formation of the SS bond is suppressed by these additions.
Third, the TGase which catalyzes the formation of the covalently bonded CMHC is inactivated. This may be the reason why less CMHC is formed in the presence of PCMB in this study. Furthermore, it is possible that in the above 
